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Description 

Somatostatin is a cyclic tetradecapeptide which inhibits the secretion of pituitary growth hormone. 

Several analogs of somatostatin have been previously described. Verber et al., Nature, 292, 55, (1981) has 
5 reported the synthesis and the activity of a cyclic hexapeptide analog obtained by replacing 9 of the 14 

aminoacids of somatostatin with a single proline. Additionally, the same group has reported hexapeptide 

derivatives of high potency, Life Sciences , 34, 1371 (1984). Bauer, et al. . in "peptides" 1982, p. 583, Ed. K. 

Blaha, P. Malon - 1983 by Walter de Gruyter & Co., Berlin, New York, describe the synthesis and activity of 

octapeptide analogs, (cf. also Life Sciences, 31, 1133, 1982)). 
w US - A - 4.395.403 refers to octapeptideTdefined as somatostatin analogues. From the several billions 

of compounds theoretically covered by the generic formula disclosed therein, only those having the formula 



A - Cys - Phe - D-Trp - Lys - E - Cys - B 



(E being either Thr or Ala) have been characterized specifically, either in terms of structure or of biological 
activity. This statement has been further confirmed by Bauer et al. in Pept. Proc. Eur. Pept. Symp., 18th 
20 1983. 

GB - A - 2.095.261 discloses N-acyl polypeptides, more specifically N-acyl octapeptides having in 
common the typical six-membered ring depicted here above. Actually disclosed are octapeptides wherein 
"A" is N-acyl-phenylalanin and "B" is in most instances a hydroxy terminal group, ThrOH more specifically. 
In this case also, despite the many combinations theoretically conceivable, only a few compounds have 
25 been characterized individually, either in terms of structure or biological activity. 

Thus there still remain billions of new octapeptides which so far have never been synthetized; 
furthermore their biological activity is fully impredictable. The present invention brings additional compo- 
nents to this very important class of peptides. 

In general, the abbreviations used herein for designating the amino acids and the protective groups are 
30 based on recommendations of the IUPAC-IUB Commission of Biochemical Nemenclature, see Biochemistry, 
• 11, 1726-1732 (1972). For instance, Abu, Ala, Gly, Cys, Lys, Asn, Asp, Phe, Trp, L-Trp, D-Trp, DL-Trp, D-5- 
Br-Trp, L-5-F-Trp, Thr and Ser represent the "residues" of a-aminobutyric acid, L-alanine, glycine, L- 
cysteine, L-lysine, L-asparagine, L-aspartic acid, L-phenylalanine, L-tryptophan, L-tryptophan, D-tryptophan, 
DL-tryptophan, D-5-bromotryptophan, L-5-fluorotryptophan, L-threonine and L-serine, respectively. The term 
35 "residue" refers to a radical derived from the corresponding alpha-amino acid by eliminating the hydroxyl of 
the carboxyl group and one hydrogen of the alpha-amino group. 

The present invention relates to analogs of the tetradecapeptide somatostatin. More particularly, this 
invention relates to octapeptide somatostatin analogs of the formula I: 

40 

i 1 

A - Cys - X - D-Trp - Lys - Y - Cys - B (I) 

45 

wherein 

a) X represents L-tyrosine (L-Tyr) and Y represents L-valine (L-Val); or 

b) X represents L-phenylalanine (L-Phe) and Y represents L-threonine (L-Thr); and 

A is an L, D or DL aminoacid selected from the group consisting of phenylalanine (Phe), para-chloro-phenyl 

so alanine (p-CI-Phe), tryptophan (Trp) or their acetylated derivatives; and 

B is an L, D or DL aminoacid selected from the group consisting of threonine amide (Thr-NH 2 ) and 
tryptophan amide (Trp-NH 2 ) and the pharmaceutical^ acceptable acid addition salts thereof; provided that 
B cannot represent D-Thr-NH 2 when A is D-Phe, X is L-Phe and Y is L-Thr. Certain derivatives are within 
the scope of this invention. Thus Cys alone means D-cysteine in the sulfhydryl form, whereas a bridge 

55 between two Cys groups should be read as a disulfide bridge unless ther is any supplemental indication. 
MBz is p-methoxy benzyl, 2-CIZ is 2-chlorocarbobenzyloxy, similarly 2-BrZ is th corresponding 2- 
bromocarbobenzyloxy group. Where such groups appear next to an amino acid, eith r prior or subsequent, 
but between hyphens, such a group is a substituent on the aminoacid to which it is adjacent. 
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Further, the present invention encompasses the novel intermediates which are the reduced forms of the 
compounds of formula I and methods and compositions utilizing these novel octapeptides for the treatment 
of various mammalian disorders. 

These octapeptides inhibit the release of such hormones as growth hormone, prolactin, insulin, 
s glucagon, gastrin, secretin and cholecystokinin, as well as diminish gastrin-stimulated secretion of gastric 
acid. These effects may be independent of the administration of other physiologically active compounds or 
as an effect of the combination of the subject composition with other physiologically active compounds. 

The octapeptides of the present invention can thus be used for the treatment of such disease states as 
diabetic retinopathy, diabetes, ulcers, acute pancreatitis and acromegaly. In addition, where the growth of 
to oncogenic tissue is affected by one of the hormones regulated by octapeptides, these octapeptides may be 
useful in the treatment of such tumors. Such tumors are those such as prostatic adenocarcinomas, 
mammary carcinomas (influenced by prolactin and growth hormone) as well as insulinomas, gastrinomas, 
growth hormone and insulin dependent tumors such as chondrosarcomas and osteosarcomas as well as 
pancreatic ductal and acinar tumors (pancreatic carcinomas) dependent of gastrointestinal hormones. 
75 The octapeptides of the present invention are encompassed by the above formula I. These octapeptides 
exist in a cyclic form due to a disulfide bridge (-S-S-) between the Cys substituents. The reduced forms of 
the octapeptides of formula I are encompassed by formula I' below. These reduced forms are intermediates 
in the process for preparing the compounds of formula I. 

Of the compounds of formula I, certain combinations of substituents are preferred. For instance, 
20 compounds wherein A is phenylalanine (Phe), B is threonine amide (Thr-NH 2 ) or tryptophan amide (Trp- 
Nhb), X represents L-tyrosine (L-Tyr) and Y represents L-valine (L-Val), as well as compounds wherein A is 
phenylalanine (Phe), acetylphenylalanine (AcPhe) or tryptophan (Trp), B is threonine amide (Thr-NFb) or 
tryptophan amide (Trp-NH 2 ), X represents L-phenylalanine (L-Phe) and Y represents L-threonine (L-Thr) are 
preferred compounds. 

25 The octapeptides of this invention are obtainable in the form of the free base or in the form of a 
pharmaceutical^ or therapeutically acceptable acid addition salt. The octapeptides in the form of the free 
bases are readily obtainable from the corresponding acid addition salt by conventional methods, for 
example, a solution of the acid addition salt is passed through an anionic exchange resin (OH form) to 
obtain the free base. The free base can also be obtained from the acetic addition salt by repeated 

30 lyophilization of the latter salt from aqueous solution. The acetic acid addition salt is readily obtainable from 
another acid addition salt by treatment with the appropriate ion exchange resin, for example, Sephadex G- 
15 using 50% acetic acid in the manner described by Coy, et al., Biochem. Biophys. Res.Commun. , 1267- 
1273 (1973). 

The octapeptides of this invention can be obtained in the form of a pharmaceutical^ or therapeutically 

35 acceptable acid addition salt either directly from the process of this invention or by reacting the peptide with 
one or more equivalents of the appropriate acid. Examples of preferred non-toxic salts are those with 
pharmaceutically or therapeutically acceptable organic acids, e.g., acetic, lactic, succinic, benzoic, 
salicyclic, methanesulfonic, toluenesulfonic or pamoic acid, as well as polymeric acids such as tannic acid 
or carboxymethyl cellulose and salts with inorganic acids such as the hydrohalic acids, ejj., hydrochloric 

40 acid or sulfuric acid or phosphoric acid. 

The octapeptides of this invention can be prepared by solid phase synthesis. The synthesis begins at 
the C-terminal end of the peptide. The first protected amino acid is linked to the benzhydrylamine resin by 
reaction of the carboxyl group protected amino acid in the presence of N, N'-dicyclohexylcarbodiimide or 
N,N'-diisopropylcarbodiimide and 1 -Hydroxybenzotriazole (HOBT). The sequential building of the peptide 

45 involves the stepwise addition of each amino acid in the N-terminal portion of the peptide chain. 

The cleavage of the N-terminal protecting group is accomplished by using trifluoroacetic acid. The other 
protecting groups present on the peptide chain are stable under the conditions of the cleavage of the N- 
terminal protecting group. Once the N-terminal deprotection has been effected, the product which results 
normally will be in the form of the addition salt of trifluoroacetic acid. The free terminal amino compound is 

so formed by treating with a mild base, typically a tertiary amine such as triethylamine or 
diisopropylethylamine. The peptide resin is then ready for the coupling with the next amino acid which has 
a free carboxyl but which is protected at the alpha-amino group. 

Once the desired amino acid sequence is prepared, the resulting peptide is removed from the resin 
support. This is accomplished by the treatment of the peptide resin with hydrogen fluoride. The hydrogen 

55 fluoride cleaves the peptide from the resin and, in addition, it cleaves all remaining protecting groups exc pt 
formyl group of Trp. This treatment of hydrogen fluoride is carried out in the presence of m-cresol and 
anisole which ar found to inhibit the potential alkylation of certain amino acids pr sent in the peptide chain. 
When the cleavage reaction is accomplished, the product is obtained in the reduced form, i.e., of the 
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formula I': 

A - Cys - X - D-Trp - Lys - Y - Cys - B (I 1 ) 

5 wherein A, X, Y and B are as hereinbefore defined. Oxidation will generate a disulfide bridge and allow the 
products to be obtained in the cyclized form of formula I. 

Although the selection of the particular protecting groups to be employed in preparing the compounds 
of this invention remains a matter well within one ordinarily skilled in the art, it should be recognized that the 
proper selection of the protecting groups is dependent upon the particular succeeding reactions which must 

w be carried out. Thus, the protecting group of choice must be one which is stable both to the reagents and 
under the conditions employed in the succeeding steps of the reaction sequence. For example, as already 
discussed hereinabove, the particular protecting group employed must be one which remains intact under 
the conditions which are employed for cleaving the alpha-amino protecting group of the terminal amino acid 
residue of the peptide fragment in preparation for the coupling of the next succeeding amino acid fragment 

75 to the peptide chain. It is also important to select as protecting group, one which will remain intact duiing 
the building of the peptide chain and which will be readily removable upon completion of the synthesis of 
the desired octapeptide product. All of these matters are well within the knowledge and understanding of 
one ordinarily skilled in the art. 

The octapeptides produced by the process of this invention, as well as their corresponding pharmaceu- 

20 tically or therapeutically acceptable acid addition salts, are useful due to their possession of the pharmaco- 
logical activity of the natural tetradecapeptide somatostatin. Such activity is demonstrated readily in 
pharmacological tests such as a modification of the in vitro method of Saffran and Schally, 
Can.J.Biochem. Physiol. , 33, 405 (1955) as given in Schally, et al., Biochem.Biophys.Res. Commun., 52, 
1314 (1973) and River, et al. , C.R. Acad.Sci. Paris , Ser. D., 276, 2337 (1973). 

25 The ability of the octapeptides of this invention to inhibit hormone release in vitro is demonstrated by 
the method described by Meyers, et al. , Biochem.Biophys.Res. Commun. , 74, 630 (1977). In this method, 
the octapeptides of this invention are shown to inhibit the release of radioimmunoassay able growth hormone 
and prolactin in vitro from enzymatically dispersed rat anterior pituitary cells prepared as described by 
Labrie, et al. , Sixth Karolinska Symp. on Res. Meth. in Reprod. Endocrinol. , (E. Diczfalusy, Ed.), pp 301-328 

30 (1973). Following four days in culture, the cells are washed and incubated for five hours at 37 °C in 
Dulbecco-modified Eagle's medium in the presence or absence of increasing concentrations of each 
octapeptide analog. Growth hormone and prolactin levels are determined by radioimmunoassay, using 
methods described by Birge, et al. , Endocrinol. , 81, 195-204 (1967) for rat growth hormone and Niswender, 
et al. , Proc. Soc. Exp. Biol. Med. , V 130, 793 (1969) for prolactin. NIAMDD Rat GH and prolactins RIA kits 

35 here used as standards. The dose required for a 50% inhibition of growth hormone release (ED 50) is 
calculated for each analog by the method of Rodbard, Endocrinol., 94, 1427-1437 (1974). 

In vitro -inhibition of growth hormone and prolactin is also measured in a pituitary cell superfusion 
system as described by Vigh and Schally (Peptides, Vol. 5, Suppl. 1., p. 241-247). Adult male or female 
Sprague-Dawley strain rats are decapitated for each experiment. The anterior pituitaries are cut into small 

40 pieces and incubated in a Dubnoff incubator for 45 minutes at 37* C in 10 ml. of oxygenated Medium 199 
(GIBCO) containing 0.5% collagenase, 0.25% bovine serum albumin (BSA), and 50 ul/ml Gentamicin 
Sulphate. After this incubation, the fragments can be easily dispersed into single cells by repeated suction 
and expulsion from a Gilson Pipetman. After 30 to 60 Pipetman operations, the tissue falls apart. The cell 
suspension is centrifuged at room temperature for 10 minutes at 100 g. The cell pellet is then resuspended 

45 in 1.0 ml. of medium. A small aliquot is diluted for counting the cells and the rest of the suspension is 
divided into 4 equal volumes. Each volume (containing about 5 x 10 6 cells) is mixed with 0.5 ml. Sephadex 
G-15 which has been equilibrated with previously oxygenated medium. The mixture of pituitary cells and 
Sephadex is transferred into four chambers of the superfusion apparatus consisting of a number of 1 ml. 
plastic syringe barrels (modified by cutting off their distal end) and mounted vertically in a plexiglass holder 

50 which was kept at 37* C by circulating water. The flow through the system (0.5 ml. min) is controlled with a 
multichannel peristaltic pump (Vigh and Schally, Peptides, Vol. 5, Suppl. 1, p. 214-247, Rat prolactin and rat 
GH were measured in aliquots of superfusates by RIA to determine either basal or inhibited secretion. 

The in vivo growth hormone bioassay utilized is as follows: 
Male Charles River CD rats (200-300 g.) with free access to food and water were anesthetized with sodium 

55 pentobarbital (60 mg.kg intraperitoneal^). Thirty minutes later saline or octapeptide is injected sub- 
cutaneously and blood samples are drawn from the jugular vein 15 minutes after subcutaneous injection. 
The plasma is separated and assayed for growth hormone by RIA as described above. This in vivo 
bioassay is a modification of the methods used by Schally, et al., "Hypothalamic Peptide Hormones~Baiic 
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and Clinical Studies", " Hormonal Proteins and Peptides ", C.H. Li, ed. Academic Press, N.Y. 7:1-54, 1978; 
Meyers, CA, Murphy, WA, Redding T.W., Coy, D.H. and Schally, A.V., Proc. Natl. Acad. Sci. , USA 
77:6171, 1980; Murphy, WA, Meyers, CA and Coy, D.H., Endoc. 109: 491, (1981) as well as Veber et al. t 
Pro.Natl.Acad.Sci. , USA 75:2636-2640 (1978). For some analogs, doses as low as 0.02 ng/100 g. or even 
0.005 ug/100 g. are active. The potency of the octapeptides of this invention relative to somatostatin is 
illustrated in Tables A, B and C. Single dose assays are shown in Table A and 4 point assays at 2 dose 
levels in Tables B and C. 

TABLE A 

Single Dose Assays of Somatostatin Octapeptide Analogs 
vs. Somatostatin 14. (SS-14) Inhibition of GH Release 

Amount 

Substance Injected/100 g.B.W. GH- Level (ng/ml) 

Tested (pg) mean ± SEM 



RC-121-2H 


0.05 pg 


61 


+ 


17* 


RC-114-2H 


0.05 pg 


55 


+ 


10* 


SS-14 


2.00 pg 


95 


+ 


31* 


CONTROL 


SALINE 


754 


+ 


155 


RC-122-2H 


0.20 pg 


23 


+ 


3* 


SS-14 


2.00 pg 


50 


+ 


12* 


CONTROL 


SALINE 


374 


+ 


69 



*p (0.01 vs. Control (Duncan's test). 
RC-121-2H « D-Phe-Cys-Tyr-D-Trp-Lys-Val-Cys-Thr-NH 
RC-114-2H « D-Phe-Cys-Tyr-D-Trp-Lys-Val-Cys-Ser-NH 

FOR 

RC-122-2H «= D-Phe-Cys-Tyr-D-Trp-Lys-Val-Cys-Trp-NH 

FOR 
I 

where Cys « crysteine; Trp « N-Formyl -Tryptophan. 
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w 



15 



TABLE B 



Four-Point Assay of GH-Release Inhibition Activity of Soma- 
tostatin Octapeptides Analogs vs. Somatostatin-14 in Rats 



Substance 
Tested 



Amount 
Injected/100 g.B.W. 

(pg) 



GH-Level (ng/ml) 
mean + SEM 



CONTROL 



SALINE 



277 ± 166 



20 



25 



30 



35 



SS-14 
SS-14 



RC-121-2H 
RC-121-2H 



RC-114-2H 
RC-114-2H 



0.4 /ag 
1.6 pg 



0.02 pg 
0.08 pg 



0.02 pg 
0.08 pg 



86 ± 16 
47 ± 17 



39 ± 10 
21 + 4 



44 ± 11 
34 + 9 



40 



45 



50 



RC-121-2H vs. SS-14: M = 0.7709, Antilog M « 5.9, Potency 
«= 118-times vs. SS-14, 

RC-114-2H vs. SS-14: M « 0.6757, Antilog M - 4.74, Potency 
= 95.8-times vs. SS-14, 

RC-121-2H = D-Phe-Cys-Tyr-D-Trp-Lys-Val-Cys-Thr-NH , 
RC-114-2H = D-Phe-Cys-Tyr-D-Trp-Lys-Val-Cys-Ser-NH^, 

Factorial statistical analyses and calculation of potencies in 4 point design assays were carried out by 
the method of Bliss and Marks (Bliss, C.I. and Marks; H.P. : Quart. J. Pharm. and Pharmacol. 12, 82 and 
182, 1946), and Pugsley, (LI. : Endocr., 39, 161-176, 1946). ~~ 



55 
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TABLE C 

Relative Potencies of Somatostatin and Somatostatin 
Analogs on Inhibition of GH and Insulin Release jjj vivo 
Based on 4-Point Assays 

INHIBITION POTENCY 

GH INSULIN 

CODE PEPTIDE „ in vivo in vivo 

SS-14 (Somatostatin) ioo ioo 



RC-15 Ac-p-Cl-D-Phe- 

(iys-Phe-D-Trp-Lys-Thr-Cys- 

Thr-NH 860 
2 

RC-76- Ac-D-Phe-Cys-Phe-D-Trp-Lys- 

2H Thr-Cys-Pro-NH 1070 

2 

RC-127- D-Val-C /s-Phe-D-Trp-Lys-Thr- 

2H Cys-Thr-NH^ 790 

RC-138- D-Phe-Cys-Tyr-D-Trp-Lys-Val- 

2H Cys-Ala-NH 1570 
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TABLE c (continu d) . . • . 

Relative Potencies of Somatostatin and Somatostatin 
Analogs on Inhibition of GH and Insulin Release in vivo 
Based on 4-Point Assays 



INHIBITION POTENCY 
GH INSULIN 

CODE PEPTIDE in vivo in vivo 

RC-88 p-Cl-D-Phe- 

Cys-Phe-D-Trp-Lys-Thr-Cys- 

Thr-NH 2 2130 

RC-88- p-Cl-D-Phe-Cys-Tyr-D-Trp-Lys- 

II-2H Val-Cys-Thr-NH 3020 1860 



RC-88- p-Cl-D-Phe-Cys-Tyr-D-Trp-Lys- 

II Val-Cys-Thr-NH 1740 

2 

RO D-Phe-Cys-Tyr-D-Trp-Lys-Val- 
122- FOR 

2H Cys-Trp-NH 5540 

2 

RC-114- D-Phe-Cys-Tyr-D-Trp-Lys-Val- 

2H Cys-Ser-NH 9580 440 

2 

RC-121- D-Phe-Cys-Tyr-D-Trp-Lys-Val- 

2H Cys-Thr-NH 11800 



RC-121 D-Phe- 



Cys-Tyr-D-Trp-Lys-Val-Cys- 

Thr-NH 19900 910 



v 
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TABLE c (continu d) . . . . 

Relative Potencies of Somatostatin and Somatostatin 
Analogs on Inhibition of GH and Insulin Release In v i vo 
Based on 4-Point Assays 

INHIBITION POTENCY 

GH INSULIN 

fi™ PEPTIfiE in vivo in vivo 

RC-101- Ac-D-Phe-Cys-Phe-D-Trp- 

II-2H Lys-Thr-Cys-Thr-NH 12900 

2 

RC-101- Ac-Phe-Cys-Phe-D-Trp-Lys- 

I-2H Thr-Cys-Thr-NH 11320 

2 

RC-159- D-Phe- 

i — , 

II Cys-Tyr-Trp-Lys-Val-Cys- 

Thr-NH 2 2380 

RC-160 D -Phe - 

, — - — , 

Cys-Tyr-D-Trp-Lys-Val-Cys- 

Trp-NH^ 13400 



RC- 122 D-Phe-Cy s-Tyr-D-Trp-Lys-Val- 
FOR 

Cys-Trp-NH 2 4980 

RC-113- D-Phe-Cys-Tyr-D-Trp-Lys-Val- 

2H Cys-Tyr-NH 3020 



RC-161 Ac-D-Phe-Cys-Tyr-D-Trp-Lys- 

Val-Cys-Thr-NH^ 552 o 
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w 



15 



30 



25 



TABLE C (continued) 

Relative Potencies of Somatostatin and Somatostatin 
Analogs on Inhibition of GH and Insulin Release in. viva 
Based on 4-Point Assays 

INHIBITION POTENCY 

GH INSULIN 

CODE PEPTIDE i_ 

in vivo in vivo 



RC-101- Ac-Phe-Cys-Phe-D-Trp-Lys- 
I Thr-Cys-Thr-NH 



2 

RC-95-I D-Phe- 



13560 



Cys-Phe-D-Trp-Lys-Thr-Cys- 

Trp-NH^ 5280 



Factorial statistical analyses and calculation of potencies in 4 point design assays were carried out bv 

30 iTi an^ 88 T d !?r k V B " SS - C -'' ^ MafkS: H P - : Quart " J " Phar - and Pharmac 2 82 an d 
30 182, 1946), and Pugsley, (L.I. : Endocr., 39, 161-176, 1946) — 

with'^V? d ? rmine ^ time ° 0Urii ° f the com P° unds of this invention, male rats are anesthetized 
atove Bto?LTo?THf Sa ' in9 " ^ ** ° Ctapeptide 35 in the h ~ PotencTa aj 

£Z1~ Th ° m ,hS JU9U ' ar Vei " 151 30 ' 45, 60 ' 90 ' 120 and 180 mi ™*3S Post subcutaneous 

above. Th,s time-course experiment for octapeptides on growth hormone release in vivo a sig7ffcant 

X e ptide n ' 3 9r0Wth h ° rm0ne - At 3 d ° Se ° f 01 " 9/10 ° 9 administrated lub^taneoSr" 



35 



40 



45 



50 



55 



D-Phe- Cys-Tyr-D-Trp-Lys-Val-Cys-ThrNH 

2 

significantly inhibits growth hormone release for at least 3 hours. At the dose of 2 ug/100 g., the inhibitory 
effect of somatostat.n on growth hormone release is no longer observed after 30 minutes Rq i The 
synthetic octapeptides also suppressed growth hormone and prolactin levels in vitro 9 ' 
inhib^the^fnf 8 ° f inVemi ° n 3180 C ° mpared t0 syntheticloTnTtostatin for their ability to 

rS^JtT^i!^'! T 9 UCa9 ° n i". ™£ in male «• strain, Charles River) weighing 250-300 
g. The rats are kept in controlled temperature (24 -Q and light (0500-1 900h) conditions for \ week before 
tte assay. Rats are fasted 27-30 hours with free access to water then anesthetized win Zbuta 6 

eSta 2 5 1 n Tt 3 fr ° m the h6PatiC P ° rtal vein then trans,9rred int ° tube, containing 

(2 ! | m 1 9/mL) Trasylol (500 K.I.UVml.). Plasma is separated and stored at -20'C until assayed for 

SSS &d5^SJ > ™ * d0Ub ' e ^ — ssay ulgTk^m 

crystainne glucagon (Eli Lilly) and rabbi, antiserum 30K against glucagon Un^oo U £ s ™L **l 
glucagon was also purchased from Cambridge Medical Diagnostics, Cambridge, Mass 

in the test systems described above, the octapeptides of the present invention were found to inhibit 
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insulin release in vivo more powerfully than somatostatin on a weight basis (see Table C). Because of the 
high potency of the octapeptides of the present invention, the absenc of toxicity and the long duration of 
their activity these octapeptides are useful for application in the treatment of a number of diseases and 
conditions. For example, the octapeptides of the present invention can be used to assess insulin resistance 
in obese patients. The use of this compound prevents endogenous insulin secretion Previously 
somatostatin or propranolol were used for this purpose. (Shen, et al. , J.CIin.lnv., 49, 2151 (1970)) In this 
method, to demonstrate total body resistance to exogenousTfiulinlnl)bele^ecti; standard quantities of 
g ucose, insulin and octapeptides are infused for 150 minutes. A steady state level of plasma insulin and 
glycose should be attained after 90 minutes. Endogenous insulin secretion determined by C-peptide 
measurement and glucagon secretion remains suppressed throughout the period. With steady state levels 
of plasma insulin maintained in the subjects, the height of the steady state plasma glucose concentration 
can be considered an index of total body sensitivity to insulin mediated glucose uptake. A positive 
correlation between steady state plasma glucose concentration and the degree of obesity can be dem- 
onstrated. This is supported by similar studies with somatostatin of Magules paran et al., Diabetes 28 980 

(1979), but the octapeptides are superior due to their prolonged suppression of insulin ' ~ ' 

In diabetic patients who do not produce insulin, by inhibiting growth hormone and glucagon secretion 
by employing the octapeptides of the present invention, the dose of insulin should be reducible to 1/4-1/3 
o that required by the patient in the absence of octapeptides. This is supported by the work of Besser et 
al. Brit. Med.Journal 4, 622-627 (1974) and Gerich, et al. . Diabetolog ia, 13, 537 (1977). The se studies 
utilized somatostatin as an adjunct to insulin. Similarly, the octapeptides^f the present invention can 
advantageously be used in place of somatostatin. In addition, the octapeptides are also useful for treatment 
of diabetic retinopathy by inhibiting growth hormone secretion which causes vascular damage 

In some patients, after removal of the hypophysis and after bromocryptine treatment, an elevated 
growth hormone level is still observed. Utilizing the octapeptides of the present invention, in combination 
with bromocryptine or another similarly effective drug, the growth hormone level is reduced. In addition 
LHRH agonists, which given chronically lead to paradoxical inhibitory effects, can also be used. A combined 
hormonal treatment consisting of octapeptides, LH-RH analogs and bromocryptine can be used for the 
treatment of acromegaly, while similar combination treatments are useful for other neoplasmas When the 
tumors are hormone dependent and these hormones are inhibited by octapeptides, these tumors can be 
treated with octapeptides. For example, murine and other mammalian chondrosarcomas are growth 
hormone dependent. McCumbee, Fed. Proa , 30, 428 (1979) reported that rat (Swarm) chondrosarcomas 
are growth hormone dependent. Human chondrosarcomas are similar to Swarm chondrosarcomas 
Somatostatin analogs inhibit the growth of Swarm chondrosarcomas (Redding and Schally 
AV.Proc.Nat.Acad.Sciences. 80, 1078-1082 (1983)) and the octapeptides of the present invention are 
likew.se useful for inducing the regression of human chondrosarcoma tumors which cannot be controlled by 
chemotherapy. Similarly, Dunn-Osteosarcomas C3H/HeJ in mice are similar to human tumors and appear to 
be hormonally (GH)-dependent ( Ghanta et al. , Natl. Cancer Inst . 57, 837-839 (1976)). Various analogs of 

?™? S !! tin ' nh,bit ,he 9rowth of Dunn osteosarcomas ( SchiiiyTetT l., Cancer Treatment Reports, 68 281 
(1984)), Schally, et al. , Proc.Soc.Exp.Med. , 175, 259 (1984). Octapeptide RC-15, 

Ac-D-p-Cl . Phe-Cys-Phe-D-Trp-Lys-Thr-Cys-ThrNH , 

2 

at doses of 5 ag/day was found to significantly prolong the survival of mice with Dunn osteosarcomas 
Octapeptide RC-121-2H. D-Phe-Cys(SH)-Tyr-D-Trp-Lys-Val-Cys(SH)-ThrNH 2 , in doses of 2.5 ug/ bid also 
sign.f.cantly mhibited growth of Dunn's osteosarcoma tumors in C3H female mice. The % survival was 
100% ± 0.0% as compared to 75% + 22% for controls by day 16. 

The measurement of antitumor activity of the octapeptides of this invention in an animal mammary 
cancer model is as follows: ' 

Several hormone-dependent mammary tumors in rats and mice have been shown to be estrogen dependent 
and/or prolactin dependent (Arafah et al. , Endocrinology , 107, 1364 (1980)); Schally et al 
Proc.Soc.Exp.Biol.Med 175, 259 (1984). It is known that about 1/3"o7 human breast can cers are estrogen 
dependent Recent evidence indicates that a significant proportion (30-40%) of human breast cancers may 
be also prolactin dependent ( Malarkey. et al. , J. Clin.Endoc.Metab. , 56. 673-677 (1983)); Ben, et al.. Israeli 
J^M^, 17,965 (1981). In addition, growth hormone is also involved in the growth of breast c aRciri: 
The octapeptides of the present invention, by inhibiting prolactin and growth hormone secretion, may be 
useful for inducing regression of human breast carcinomas. The antitumor activity of the octapeptides of the 
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£™17Zt2 q T m8aSUred in the MT/W9A rat mammary adenocarcinoma model. The estrogen- 
BuSa o N V T JSJXT"* ad9nOCarcinoma is ° btein ° d *»" Koswell Park Memorial InstL, 
arol\L Jh n ? mammar y tumor has characterized as estrogen-dependent and it for 
growth (Kim and Depowski, Cancer Research, 35, 2068-2077 3 (l975)). Tumor tissue is minced into 
■ *PP~'y i mm" pieces, or until a fine slurry haT been made, and injected through an 18 G n e el n o 

the umorlr mm , ary h at ^ fema ' 8 WiStarFUrth ratS (9 ° 9mS ' bod * wei9ht >' After * b °« 3-1/2 months 
the tumors were palpable and the experiment is initiated. Octapeptide RC-1 5, 

, Ac-D-p-Cl . Phe- Cys-Phe-D-Trp-Lys-Thr-Cys-ThrNH , 

2 

1^1!? * 3 U9/b ' i ; d (tWi u 8 3 d3y) P0WerfU " y inhibit8d the 9r0wth of MT/W9A rat mammar Y tumor and 
reduced the percentage change in tumor volume to 1106 ± 447% as compared to 2808 t 812% for 

controls after 16 days of treatment. Thus, the octapeptides of the present invention may be utilizable in the 
nrn^Th „ T carcinoma - The therapeutic action of octapeptides is due to the inhibition of the 

growth hormone and prolactin secretion. The octapeptide may be administered alone or in combination with 

mi„" °^ S h? aS D D " Tr Pt LH ' RH> WhiCh inhibi,S the flr0wth of estro9en "™y tumor 

(Redding and Schally , Proc.Natl.Acad.Sci. , USA, 80, 1459-1462 (1983)). 

a .! ° rd f r '° determine activi »y on pancreatic clFcinoma, animal models of pancreatic cancer with acinar 
S ™« P h f otyp,c characteristics are used. (Redding and Schally. A.V., Proc.Nat. Acad. Sci.. 81 248- 
252 (1984)). The transplantable well differentiated acinar pancreatic tumors DNCP-322 (CA-20948) in 
Wistar/Levis rats (Longnecker, et al.. Cancer Research , 42, 19-24, (1982)); and Longnecker. et al., Cancer 

hSS Z m !? tk ( !f 9) o 3re ° btained fr ° m the De P artme "t °f Pathology, Dartmouth Medical School 
Hanover, N.H. The golden Syrian hamsters bearing the well differentiated (WD), chemically induced ductal 
adenocarcinoma (Scarpelli, et al.. Cancer Res. . 39, 452-458 (1979) are used. Donor tumor tissue from either 
8pec.es ,s qu.ckly dissected and washed in ice cold Hanks buffered saline. P H 7.4 and the capsular material 
carefully removed. Tumor tissue is then sliced into small pieces and passed through a No. 30 stainless 
steel screen into a beaker of ice cold buffer. The pellet is resuspended in buffer and 1 to 2 mg. aliquots of 
tumor tissue injected subcutaneously into the middle back region of weanling male animals of the 
hTpST ' ,e V. Wis,ar/Levis rats 01 us Syrian hamsters. Subcutaneously transplanted Longnecker 
DNCP-322 tumors ach.eve a diameter of approximately 5 cm in about 4 weeks. WD tumor grows slowly in 
golden hamsters, tripling its size in about 45 days. In rats bearing the acinar pancreatic tumors, chronic 
administration Of the octapeptides of this invention significantly decreased tumor weights and volume In 
Syrian hamsters bearing ductal form of pancreatic cancer, chronic administration of the octapeptides 
diminished tumor weights and volume (Redding and Schally, Proc.Nat.Acad.Sci.. 81 248-252 (1984)) The 
mRH^nnniJnr '' « iTl" 0 '"™ WaS si9ni,icant| y decreased when compareo-lo control animals.' The 
^nir^n h D - Trp - 6 ; LH " RH ' Q,ven dai| y ° r Ejected in the form of controlled-release microcapsules 
significantly decreased tumor weight and volume. The octapeptides reduce the growth of pancreatic ductal 

llrtl C T rS, r° ' y bV inhibitinQ the rel3Se 3nd/0r Stimulator y action of 9 a strointestinal hormones, 
S« s A ecretin and cholecystokinin on tumor cells (Schally, et al. , Proc.Soc . Exp. Biol. Med., 175 259 
(1984)). A combined administration of an octapeptide of this invention with an LH-RH agonist leidi'to a 
greater mhibition of cancers of the pancreas than that which can be obtained with somatostatin analogs 

In order to compare some of the biological actions of the octapeptides of the present invention and 

i^zszzir*'* and on ,he re,ease of some 9ast — — 

Secretions from the iGF and PF are collected conllnuouJyTnjln^^^ on a d^ep stn 

concentrations ,n the pancreatic juice are also measured in 15- or 30- minute outputs (Ko^turek et a 
TS 97 t } 3nd K ° ntUrek - etal - < 1976 > »P»y. Basal secretion is first ^ed fo two 

or ^Z^FJZr ^ SeCret0ry StimU,ant ,0f 93StriC and/0r Dancreatic secrefo " * administeS 
for 3-12 hours. When the secretory rate reaches a subtained plateau, the octapeptides or somatostatin are 

received secretory stimulants along for the duration of the tests 

NH Ti^nLoH 93StriC Stimulation ' P e "tagastrin or desglugastrin (glutaroyl-Ala-Tyr-Gly-Trp-Leu-Asp-phe- 
NH 2) „ infused ,.v. ,n a constant dose (3 ug/kg/hr.,. shown previously to elicit near maximal gastric add 
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secret.cn. Gastric secretion is measured and acid content determined by titration with 0.1 N NaOH In tests 

LmitT a T l ? Cr9, ' 0n " f nthetiC S9Cr6ti0n (Squibb and Sons - ,nc - New Y °*- N.Y., and caerln 

ZSZ 1 V) ^ . 10 C ° nStant d0SSS Sh ° Wn previously t0 evoke " ear "axima stimulation of 
bicarbonate of pancreatic enzyme secretion (Konturek, et al. , (1 976) supra 

s 5 x P erim ents on pancreatic stimulation by endogenous stimulirrti are performed using duodenal 
instnat,on of 0.1N HCI or a meat meal (500 g.). (Konturek. et al, (1976) supra,. B J sample are 
w.thdrawn before and every 15-20 minutes for serum gastrin determina tion (YaiowTeTal., sTl-U^O)) 

The results observed for the octapeptides of the present invention a nd somatost atin-' on gastric acid 
response to pentagastrin are as follows: 9 

10 l 0 fn I . t n h a 9 » 0C,aP H ePtid , eS Soma,ostatin ^ministered are found to strongly inhibit pentagastrin or 

JSJSSSSSSSL"*' output ,rom the GR The inhibition of f^i^^V sl 

Further examples of coating materials and of the processes used for microencapsulation are described 
« 1 v TV", " EncyC,opedia of Chemical Technology", Vol. 13, 2nd. Ed.. pp. P 436-456 (1967) Wi'ey 
sZl°t ^ < T U ; ati0nS ' as 1 W9 " as suspe " sio " s <* -Its oTthe peptide which are only 
soluble n body fluids, for example, salts with pamoic acid or tannic acid, are designed to release from 

adm LJLTh T ° f *" compound *9. body weight per day, and are preferab* 

SZS r . V mtrami ; SClllar in,ec,ion - Alternatively, some of the solid dosage forms listed above, for 
example, certain sparingly water-soluble salts or dispersions in or absorbates on solid carriers of salts o the 
20 pep Mas, for example, dispersions in a neutral hydroge. of a polymer of ethylene glycol meWacli or 
similar monomers cross-.inked as described in U. S. Patent 3.551.556. may also be UmulateSe form 
lrmuscu7arr n9 ^ " *° m ^ ™ V subc ^"^sly or 

« w a v!5 e ,, in ? n t ti0n Wi ," 3PP f ar m ° re fU " y ,r0m the 6Xamples which fo,low - These ex ^P'es are set forth by 

^o^VS^l^^ ^ UnderSt °° d th8t ^ inVenti ° n iS n0t ,0 b6 COnStrued as limited **™< * 
» I Z " ! S COntamed therei " 35 many modi,ica «°ns, both in materials and methods will 

utilized * 6 ^ Thr ° U9h0lrt th6Se 6XampleS the ,0ll0win 9 purificatio " te <*^<* are 

(Abbreviations: 
30 HFBA = heptafluorobutyric acid 

HPLC = high-performance liquid chromatography 
TFA = trifluoroacetic acid 
UV = ultraviolet) 

as HFBA^Tf 9 the , HPL f !' UentS ' UV 9fade aCet0nitri,e is Purchased from Burdick & J ackson. TFA and 
system iMioror" "* " double - dis,illed in 9 lass and Passed through a Milli-Q 

R fin H A i9 t h ' Pe ^")> anC f ' iqUid chromat °9 r aphy is carried out on a Waters HPLC system consisting of an M 
StCTS >222! C ° ntr0,ler ' *° M60 ° 0A PUmPS ' 3 U6K inj6Ct0r a " d 9 Sch0effe " SF ™ v-W* 

auJtlZZllJT? HP k LC 00 018 C °' UmnS iS US8d b ° th f ° r ana,yzin 9 and purifyin 9 the impounds. The 
quality and the elution charactenst.cs of the crude peptides are established by analytical HPLC on a Vydac 

o 10J ™ I ru X ° m) USin9 binary 9radientS of solvent A: 01 % TFA in w ater. and solvent B: 
nntim* h C , H3CN/water 70:3a The 9°od quality of the crude synthetic products combined with 

TZJ 7 , C ° ndlti0nS a "° WS 3 rapW ' ° ne - Step purification scheme " Res °'"«°" comparable to that 

below £ IT' f T W3 f 3Chi r d bV USin9 3 5 Um Partic,e Size packi "9 ™teria. and a sample load 
bebw the capac.ty of the column. S.x to twenty-three mg. of octapeptide is injected in 2-5 mg. portions onto 

(0 oTZ r V 8 , TP5 C0 ' Umn 00 mm X 25 Cm) 3nd eluted isocra,ically ° r ^ a flat grad e t 
(0.1 -0.2% B/m,n) us.ng the solvent system containing 0.1 % TFA. as described below 

reJZLTT Pe ? • ShaVin J r the m3in com P° n9nts are collected manually. The volatile eluent is 
removed by freeze dry.ng and then the products are re-lyophilized from 1M AcOH yielding 0.7 mg (10- 

Z Jilln, 'T ? ° Ct f pep,ide A The "o^ogeneity of the octapeptides is checked by analytical HPCL in 
two different solvent systems (I: 0.1% TFA/CH3 CN/water , II: 0.13% HBA/CH 3 CN/ water). Purity using these 
techniques .s better than 90% based on UV absorbance monitored at 210 nm 
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Ac-D-p-Cl . Phe- Cys-Phe-D-Ttp-Lys-Thr-Cy s-ThrNH and 
Ac-D-p-ci.Ph -Cys-Phe-D-Trp-Lys-Thr-Cys-ThrNH 2 



0.50 g. benzhydrylamine (BHA) resin (ca. 0.5 NH 2 /g. resin) is added to a 10 ml. reaction vessel with a 
special fritter filter of medium porosity, treated with 10% triethylamine in CH 2 CI 2 two times each for three 
minutes and washed with CH2CI2 six times. 

The resin is mixed with Boc-Thr(Bz) (0.75 m. moles) and HOBt (0.82 m. moles) in DMF for three 
minutes. 5% diisopropylcarbodiimide (0.82 m. moles) CH 2 CI 2 is added. The mixture is shaken at room 
temperature for 90 minutes. The resulting resin is washed with CH 2 CI 2 six times and is subjected to a 
ninhydrin test ( Kaiser, et al. , Analytical Biochemistry , 34, 595 (1970)). It should be negative at this stage. 

The deprotection of the Boc- group from Boc-Th7(Bz)-BHA resin is carried out as follows: The resin is 
treated with a solution of trifluoroacetic acid and methylene chloride (1:1) for 5 minutes, filtered and treated 
again for 25 minutes, filtered and then washed with CH 2 CI 2 six times. 

Treatment with 10% triethylamine is performed as described for the benzhydrylamine resin. 

The subsequent amino acid residues are then introduced sequentially by coupling in the same manner 
as described above. 

The deprotection is performed as described for Boc-Thr(Bz)-BHA resin. After incorporating Boc-D-Trp, 
5% mercaptoethanol is added to 50% trifluoroacetic acid in CH 2 CI 2 ; Boc-D-p-CI.Phe-Cys(MBz)-Phe-DTrp- 
Lys(2-CIZ)-Thr -(Bz)-Cys(MBz)-Thr(Bz)-BHA; resin is obtained. After deprotection and neutralization, ac- 
etylation is done by using (Ac 2 0) in CH 2 CI 2 for 60 minutes (12.5 m. moles). 

Finally, the peptide resin is washed with CH 2 CI 2t methanol and Ch 2 CI 2 three times each and dried 
under vacuum. 0.902 g. Ac-D-p-CI.Phe-Cys(MBz)-Phe-D-Trp-Lys (2-CIZ)-Thr(Bz)-Cys(HBz)-Thr(Bz)-BHA 
resin is obtained. 

500 mg. protected octapeptide BHA resin is mixed with 0.5 ml. cresol and 0.5 ml. 1 .2-ethanedithiol, and 
stirred in 10 ml. hydrogen fluoride at 0*C for 1 hour. Excess hydrogen fluoride is evaporated under 
vacuum. The peptide and resin mixture is washed with ethyl acetate and extracted with 30% HOAc and 
lyophilized. 112 mg. crude product powder consisting of Ac-D-p-CI.Phe-Cys-Phe-D-Trp-Lys-Thr-cys-Thr- 
NH 2 is obtained. 

110 mg. crude reduced form is dissolved in 20 ml. 50% HOAc and diluted to 500 ml. with degassed 
water (N 2 ), adjusted to pH 6.8 with 28% ammonium hydroxide, then 0.005N potassium ferroxcyanide 
solution is dropped in with stirring until a permanent yellow color is observed. After stirring for 15 minutes, 
the pH is readjusted to 5 with HOAc. 5 g. Bio Red AG 3 - X 4A resin (chloride form) is introduced to remove 
ferric and ferrocyanide salts. The filtrate is lyophilized. The residue is subjected to gel filtration on a column 
(1 x 120 cm) of Sephadex G15 and eluted with 50% acetic acid. The major peak is lyophilized and 57 mg. 
of the crude oxidized form, 



I 1 

Ac-D-p-Cl . Phe-Cys-Phe-D-Trp-Lys-Thr-Cys-Thr-NH 2 , 

is obtained and then purified by chromatography (high pressure liquid chromatography) to give 10.56 mg. 
pure octapeptide. 

EXAMPLE 2 



D-Phe-C ys-Tyr-D-Tip-Lys-Val-Cy s-Thr-NH (reduced form) and 
D-Phe-Cys-Tyr-D-Trp-Lys-Val-Cys-Thr-NH (oxidized form) • 



185 mg. BHA resin (0.5 mm BHA/g. resin) is placed in a 20 ml. reaction vessel which is mounted on a 
mechanical shaker. 
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The following amino acid residues, Boc-Thr(Bz), Boc-Cys(MBz), Boc-Val, Boc-Lys(2-CIZ), Boc-D-Trp, 
Boc-Tyr (2-BrZ), Boc-Cys(MBz), and Boc-D-Phe are introduced sequentially by coupling and deprotection in 
the same manner as described in Example 1. 330 mg. TFA-D-Phe-Cys(MBz)-Tyr(2-BrZ)-D-Trp-Lys(2-CIZ)- 
Val-Cys(MBZ)-Thr(Bz)-BHA resin is finally obtained. 

5 The protected octapeptide amide-resin is treated with HF to give 68.1 mg. crude reduced form. The 
amount of 6.1 mg. crude reduced form is purified by HPLC to give 1.0 mg. pure D-Phe-Cys-Tyr-D-Trp-Lys- 
Val-Cys-Thr-NH 2 . 40 mg. crude form is oxidized as described in Example 1. The lyophilized powder 
consisting of oxidized form and salts is subjected to gel filtration with Sephadex GI5 and eluted with 50% 
acetic acid. The major peak is then lyophilized to give 38.1 mg. of which 24.7 mg. is purified by HPCL to 

w afford 9.0 mg. of pure 

D-Phe-cys-Tyr-D-Trp-Lys-Val-Cys-Thr-NH . 

75 2 
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EXAMPLE 3 



Ac-D-Phe-Cys-Phe-D-5F-Trp-Lys-Thr-Cys-ProNH and 
Ac-D-Phe-Cys-Phe-D-5F-Trp-Lys-Thr-(^s-ProNH 



230 mg. benzhydrylamine resin (ca. 0.5 mm BHA/g. resin) is placed in a 5 ml. reaction vessel which is 
mounted on a mechanical shaker. The protected octapeptide resin is obtained after stepwise coupling of the 
following: 

30 Boc-Pro, Boc-Cys(MBz), Boc-Thr(Bz), Boc-Lys(2-CIZ), Boc-D/L-5F-Trp, Boc-Phe, Boc-Cys(MBz), Boc- 
D-Phe. 

Acetylation is done after the last deprotection. 351 mg. Ac-D-Phe-Cys(MBz)-Phe-D/L-5F-Trp-Lys(2C1z)- 
Thr(Bz)-Cys (MBz)-Pro-BHA resin is finally obtained and treated with HF to give 74.5 mg. crude reduced 
form. The crude peptide in reduced form is oxidized as described in Example 1. After gel filtration, further 
35 purification and separation of D/L diastereomers is performed by HPLC. 

EXAMPLE 4 



D-Phe-C ys-Tyr-D> 5F-Trp-Lys-Val-Cys-Thr-NH and 

D-Phe-dys-Tyr-D-^F-Trj^ys^Val-Cys-Thr-NH 2 

2 



200 mg. benzyhydrylamine resin (ca. 0.36 m. mol. NH 2 /g. resin) is placed in a shaking reaction vessel. 
After addition of the protected amino acids, TFA-D-Phe-Cys(MBz)-Tyr(2-BrZ)-D/L-5F-Trp-Lys(2-CIZ)-Val- 
Cys(MBz)-Thr (Bz)-BHA resin (394 mg.) is obtained. The protected resin is treated with HF to give 97.5 mg. 
crude peptide of D-Phe-Cys-Tyr-D/L-5F-Trp-Lys-Val-Cys-Thr-NH 2 (in reduced form). 80 mg. of crude 
so reduced form is oxidized as described in Example 1. After gel filtration, Peaks I and II are lyophilized, 
yielding 19.8 mg. respectively. Further purification and separation of D/L diastereomers is performed by 
HPLC. 



EXAMPLE 5 

D-Trp-Cys-Phe-D-Trp-Lys-Thr-Cys-Thr-NH 2 (reduced form) and 
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D-Trp-Cys-?he-D-Trp-Lvs-Thr-Cys-Thr-NH 

2 

5 

(oxidized form) 

292 mg. TFA-D-Trp-Cys (MBz)-Phe-D-Trp-Lys(2-CIZ)Thr (Bz)-Cys(MBz)-Thr(Bz)-BHA resin was ob- 
tained from 150 mg. BHA resin (0.5 mmBHA/g. resin) after stepwise coupling. The protected octapeptide 
amide-resin was treated with HF to give 72.8 mg. crude reduced form. The amount of 22.5 mg. crude 
w reduced form was purified by HPLC to afford 8.0 mg. pure D-Trp-Cys-Phe-D-Trp-Lys-Thr-Cvs-Thr-NH 5 (RC- 
98-I-2H). v 

The oxidation of reduced form was carried out with iodine because of its poor solubility under the 
conditions used for oxidation with potassium ferricyanide. The procedure is described in the following: 
50 mg. crude reduced form was dissolved in 100 ml. 95% AcOH, then 0.005 M iodine solution in galcial 

15 AcOH was dropped in until the yellow color persisted. Excess iodine was removed by adding zinc powder. 
After oxidation, the crude disulfide peptide was subjected to gel filtration on Sephadex GI5 column. In the 
cases of octapeptides containing two Trp residues, a two-step elution was used. The crude oxidized product 
was dissolved in 50% AcOH and applied onto the Sephadex column that had been equilibrated with water. 
The salts were washed off the column with water, then the peptide was eluted and fractionated using 50% 

20 AcOH. The major peak was lyophilized and 30 mg. crude oxidized product was obtained. Further 
purifications was performed by semipreparative HPLC to afford 9.4 mg. of pure 



r 



D-Trp-Cys-Phe-D-Trp-Lys-Thr-Cys-Thr-NH 

25 . 2 

(RC-98-I). The purified octapeptide was characterized by amino acid analyses and analytical HPLC showed 
the expected results. 

30 
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SOMATOSTATIN ANATO GS POTENCY ASSAY «1 
(The 89th. Experiment) 



Code 



CONTROL 



Injected 

Dose 
(pg/100g. 



GH Level rno/ml ) 



-15J 



_30J 



60* 



0.2% Bovine 
Serum Albumin 



116 + io 



SS-14 
(Somato- 
statin #14) 0.4 



88 + 22 



SS-14 



1.6 



53 + 10 



RC-98.I.2H 0.02 



50 + 10 



RC-98.I.2H 0.08 



28 + 4 



RC-98.I.2H vs. SS-14: M = 0.6653, Antilog M - 4, 
Potency =92.6 times vs. SS-14. 
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Code 



SOMATOST ATIN ANATQGS POTENCY ASSAY *7 
(The 108th. Experim nt) 



Injected 

Dose 
(JJg/100g. 
B.W.l 



GH Level (na/mU 



151 



30' 



60' 



CONTROL 



0.2% Bovine 

Serum Albumin 211 + 56 



SS-14 
(Somato- 
statin #14) 



0.2 



171 + 26 



SS-14 

RC-98-I 

RC-98-I 



0.8 

0.01 

0.04 



91 + 12 
85 + 16 
52 + 4 



72 + 8 
38 + 3 



182 + 25 
100 + 26 



, POTENCY %_ 



CODE 151 30' 
RC-98-I 

vs « 9139.65 (2864.7 12388.8 (3883.28 

SS-14 -29159.5) -39524.2) 
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SOMATOSTATIN ANAT. n G POTENCY ASSAY j 3 
° 0DE INJECTED DOSS GH-RH LEVEL 



SS-14 



RC-98-I 



2,0 



0.1 



0.1032 



0.4340 



RC 98-1 vs. SS-14 Potency* =84.1 times vs. ss-14 

♦Based on time course of CFZ and Morphine - stimulated GH 
secretion. 

unde A s!rab h |e Wn " * ^ * Und6rSt0 ° d that the rebound of SS * 14 on th ° Control line is highly 

EXAMPLE 6 

«m ' n w S m ? n mann8r ' Utili2in9 the techni « ues and Procedures described in Examples 1 - 5, there are 
obtained the following compounds. 



20 



EP 0 203 031 B1 



TABLE 1 
Formula (I) and 
A. Cys. Phe. D-Trp. Lys. Thr Cvs. b (I) (reduced form) 
A. Cys. Phe. D-Trp. Lys. Thr. Cys. B (!•) (oxidized form) 

— Formula 



D " Ala Thr NH x 

D-Val » 2 lt 

Ac • Phe it 



Ac. D-Phe 
p. CI. D-Phe 
p. Ci, D-Phe 
Ac . p , CI . D-Phe 
Ac. p.Cl.D-Phe 
Ac . Trp 
Ac.Trp(For) 
Ac . D-Trp 
D-Trp 
Ac . Pro 
D-Pro 
Ac. Pro (OH) 

Ac.Ser 

D-Ser 

Ac , Thr 

D-Thr 

Ac . Tyr 

Dp-Glu 

Ac. D-Phe 

Ac. D-Phe 

D-Ser 



tt 
it 
u 

ii 
tt 

M 
If 
II 
II 
It 
U 
It 

It 

II 

II 

H 

It 



Val NH 

2 

Pro NH 
(HO) Pro NH 



I 
it 

I' 

I 

I' 

I 
ii 

it 

it 

ti 

it 

IT 

tf 

If 

It 

II 

It 

tt 
tl 
II 
fl 
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TABLE 1 (continued) - . . 
Formula (I) and (1 1 ) 
A - , Cys * Phe. D-Trp . Lvs^hr^r yg . B (I) (reduced form) 
A. Cys. Phe. D-Trp . Lys. Thr. Cys. B (I') (oxidized form) 



-A- B 



D-Phe Tyr NH 

Ac. D-Phe Trp NH 2 

2 



it 



D-Trp NH 
2 

D/L 5F Trp NH 

2 



For 

Ac, Trp (For) Tro NH 

it * 2 

D/L 5F Trp NH 

Ac. D-Trp D-Trp NH 2 



2 



For 

" Trp NH 

Ac. Trp D-Trp NH 

Ac. Trp (For) pro NH 2 

p.Ci D-Phe w 2 

Ac . Pro « 
D-Ser n 

For 

Ac. Pro Trp NH 

2 

Ac . D-Phe * 
Ac D/L 5F Trp Thr NH 



Formula 



D ~ p he (HO) Pro NH x 

D-Ser ser NH 

2 



ii 
it 
ti 
it 



ii 
ii 
ii 



ii 
it 
it 
ii 
ti 
ri 

ti 
it 
ii 
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Formula (II) IHd (n«) 
A * Cys, Tyr, D-Trp. Lys» Val. C ys. B (II) 
A - Cys, Tyr. D-Trp. Lys. Val. Cys. B (II') 



A 



Ac.Gly Thr NH 

D-Val it ; 



Ac. D-Phe 



ii 
it 
it 



S— Formula 

II 



Ac . Phe ii 
D-Phe it 
D-Phe m 



Ac . D-Phe m 

p.Cl.D-Phe « 

» tt 

Ac . Pro ii 

D . Pro it 

Dp-Glu « 

D-Glu ii 

D-Trp ii 

Ac.Ser m 

D-Ser ii 

D-Tyr h 

D-Ala.Phe m 
D " Phe Thr Ala NH 

2 



p.Cl.D-Phe Ala NH 

D-Phe p r o NH 2 

2 



ii 
it 

n 

II 1 

II 

II 1 

II 

II' 

II 
tt 

if 

it 

tt 

N 
N 
tt 
•t 
tt 



Ala NH " 
2 

Gly NH « 
2 

Me Ala NH « 
2 

Abu-NH h 
2 

tt 
it 



D-Pro NH « 
2 
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TABLE 2 (continued) • . . 
Formula (II) and (II 1 ) 
A. Cys. Tyr. D-Trp. Lys. Val. C ys. B (II) 
A- Cys. Tyr. D-Trp. Lys. Val. Cys. B (II 1 ) 



D-phe (HO) Pro NH 

Ac-LPhe « 2 

D-Phe Tyr NH 



it 



•i 



Ac.Trp(For) D/L 5F Trp NH^ 

D-Phe « 4 

M 

II 



Formula 
ii 

ft 



2 

Ser NH w 
2 

ii 



D-Ser Ala NH 



2 

(HO) Pro NH " 

Ser NH " 

ti 2 

" Tyr NH w 

2 

D-Val Ala NH " 

2 

For 

D-Phe Trp NH 

D-Phe ii 2 

p. CI D-Phe " u 

D-Val ii ti 

Ac . Pro " ii 

n 



N 
ft 



M 

II ' 



W II 



Trp NH 2 ii 

II' 
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TABLE 3 

Formula (III) and (IV 1 ) 
A * °y s ' Pne » 2« Lys. Thr. C ys. B (III) 
A. Cys. Phe. 2. Lys. Thr. Cys. B. (Ill') 
A. Cys^Tyr. z^L ys. Val. Cy s. B. (IV) 
A. Cys. Tyr. Z. Lys. Val. Cys. B. (IV) 



B_ 

Ac.p.ci.D-Phe Thr NH 
Ac.D-Phe Pro NH 

n 2 



" ff 

" tl 

Ac . D-Phe » 

D-Phe » 

Ac. p. Cl. D-Phe « 

D-Phe (HO) Pro NH, 

D-Ser " 

p. CI. D-Phe Thr NH 

D-Phe 2 

" ii 

" if 

" it 





Forroul 


D/L 5F Trp 


III 


D-Trp 


it 


Trp 


w 


For 




Trp 


II 


D/L 5F Trp 


ff 


ti 


III # 


it 


III 


it 


tl 


ii 


fl 


n 


II 


ti 


IV 


tt 


it 


it 


IV • 


Trp 


IV 


ti 


IV* 
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TABLE 4 
Formula (V) and (VI) 

r 



C". phe. D-Trp. Lys. Thr. C. B (V) 



i 



C-.Tyr. D-Trp. Lys. Val. c . 3 (VI) 

3 C" c' 

Thr NH 2 cys cys 

" D Cys D Cys 

" D Cys cys 

" Cys D Cys 



Formula 
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TABLE 5 

Calculation of Gastric and Inhibitory 
Activity of Octapeptide 

RC-88-1I » p-Cl-D-Phe-Cys-Tyr-D-Trp-Lys-Val-Cys- 

on 1 

2 



Thr-NH on the Basis of 16 Experiments in Dogs with 



10 




Gastric Pistulae. 




rva w uaua 

Dose 


Tested 
Material 
Dose 




ID 




Low 


High 




3 6 




6 






49 23.6 




12 




20 


HO to • o 


23 


9 






71 IK Q 


35.6 


27 






3 J 27 


22.8 


16 




25 ' 




Sun of 




Mean 






Squares - 


DP 


Square 




Row (Material) 


1709.82 


1 


1709.82 


30 


Column (Dose) 


1380.12 


1 


1380.12 




Interaction 


295.839 


1 


295.839 


35 


Subtotal within 


3385.79 


3 


1128.6 




Doses 


741.984 


12 


61.185 




Total: 


4127.77 


15 


275.185 


40 


SDT ERROR: 7.86333 








F. VALUES 








ROW (Samples) 


27.6527 


SIGNIFICANT 




COLUMN (Slope) 


22.3205 




ii 


45 


XNTERRACTION (Parallel) 4.78458 




ii 



F 

Ratio 
27.6527 
22.3205 
4.78456 



SAMPLE POTENCY = 216.303% 
so POTENCY RANGE FROM 140.669% to 332.605% 

LAMBA (Degrees of Precision) ~ .234861E-01 



55 Claims 

Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. A compound of the formula 
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A - Cys - X - D-Trp - Lys - Y - Cys - B (I) 



wherein 

a) X represents L-tyrosine (L-Tyr) and Y represents L-valine (L-Val); or 

b) X represents L-phenylalanine (L-Phe) and Y represents L-threonine (L-Thr); and 

A is an L, D or DL aminoacid selected from the group consisting of phenylalanine (Phe), para-chloro- 
phenyl alanine (p-CI-Phe), tryptophan (Trp) or their acetylated derivatives; and 

B is an L, D or DL aminoacid selected from the group consisting of threonine amide (Thr-NH 2 ) and 
tryptophan amide (Trp-NH 2 ) and the pharmaceutical ly acceptable acid addition salts thereof; provided 
that B cannot represent D-Thr-NH 2 when A is D-Phe, X is L-Phe and Y is L-Thr. ' 

2. A compound of formula (I) according to claim 1, wherein A is phenylalanine (Phe), B is threonine amide 
(Thr-NH 2 ) or tryptophan amide (Trp-NH 2 ), X represents L-tyrosine (L-Tyr) and Y represents L-valine (L- 
Val). 

3. A compound of formula (I) according to claim 1, wherein A is phenylalanine (Phe), acetylphenylalanine 
(AcPhe) or tryptophan (Trp), B is threonine amide (Thr-NH 2 ) or tryptophan amide (Trp-NH 2 ), X 
represents L-phenylalanine (L-Phe) and Y represents L-threonine (L-Thr). 

4. A compound of formula (I) according to claim 1, selected from the group consisting of 



D-Phe 


I 

- Cys - 


Tyr - 


D-Trp - 


Lys 


- Val 


1 

- Cys 


- Thr-NH 2 


D-Phe 


I 

- Cys - 


Tyr - 


D-Trp - 


Lys 


- Val 


I 

- Cys 


- Trp-NH 2 


D-Phe 


1 

- Cys - 


Phe - 


D-Trp - 


Lys 


- Thr 


i 

- Cys 


- Trp-NH 2 


D-Trp 


1 

- Cys - 


Phe - 


D-Trp - 


Lys 


- Thr 


1 

- Cys 


- Thr-NH 2 


AcPhe 


1 

- Cys - 


Phe - 


D-Trp - 


Lys 


- Thr 


1 

- Cys 


- Thr-NH 2 



5. Process for preparing a compound of formula (I) according to claim 1, which comprises oxidizing a 
compound of the formula 

A - Cys - X - D-Trp - Lys - Y - Cys - B (V) 

wherein symbols A, B, X and Y are defined as in claim 1. 

6. Pharmaceutical composition for the treatment of cancerous tumors, which comprises as an active 
ingredient a compound of formula (I) according to claim 1 or a pharmaceutical^ acceptable acid 
addition salt thereof in a pharmaceutical^ acceptable liquid or solid carrier thereof. 

7. Pharmaceutical composition according to claim 6 for the treatment of prostatic adenocarcinomas, 
mammary carcinomas, insulinomas, gastrinomas, chondrosarcomas, osteosarcomas and pancreatic 
carcinomas. 
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8. Pharmaceutical composition according to claim 6 or 7, which comprises the pharmaceutical ly active 
ingredient encapsulated in poly (d.l-lactide-co-glycolide) microcapsules. 

9. Pharmaceutical composition according to any of claims 6 through 8, which comprises as an active 
ingredient a compound of formula (I) according to claim 1 selected from the group consisting of 



I — 1 

D-Phe - Cys - Tyr - D-Trp - Lys - Val - Cys - Thr-NH 



2 



D-Phe - Cys - Tyr - D-Trp - Lys - Val - Cys - Trp-NH 2 



D-Phe - Cys - Phe - D-Trp - Lys - Thr - Cys - Trp-NH 2 



D-Trp - Cys - Phe - D-Trp - Lys - Thr - Cys - Thr-NH^ 

I ~ 1 

AcPhe - Cys - Phe - D-Trp - Lys - Thr - Cys - Thr-NH^ 

or a pharmaceutical^ acceptable acid addition salt thereof. 
Claims for the following Contracting State : AT 
1. Process for preparing a compound of formula 



I 1 

A - Cys - X - D-Trp - Lys - Y - Cys - B (I) 

wherein 

a) X represents L-tyrosine (L-Tyr) and Y represents L-valine (L-Val); or 

b) X represents L-phenylalanine (L-Phe) and Y represents L-threonine (L-Thr); and 

A is an L, D or DL aminoacid selected from the group consisting of phenylalanine (Phe), para-chloro- 
phenyl alanine (p-CI-Phe), tryptophan (Trp) or their acetylated derivatives; and 

B is an L, D or DL aminoacid selected from the group consisting of threonine amide (Thr-NH 2 ) and 
tryptophan am.de (Trp-NH 2 ) and the pharmaceutical^ acceptable acid addition salts thereof; provided 
that B cannot represent D-Thr-NH 2 when A is D-Phe, X is L-Phe and Y is L-Thr, which comprises 
oxidizing a compound of the formula 

A - Cys - X - D-Trp - Lys - Y - Cys - B (I 1 ) 

wherein symbols A, B, X and Y are defined hereabove. 

2. Process according to claim 1 , wherein compound of formula (I) is selected from the group consisting of 
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D-Phe - Cys - Tyr - D-Trp - Lys - Val - Cys - Thr- 



NH2 



r 



D-Phe - Cys - Tyr - D-Trp - Lys - Val - Cys - Trp-NH 2 



D-Phe - Cys - Phe - D-Trp - Lys - Thr - Cys - Trp-NH2 



l 1 

D-Trp - Cys - Phe - D-Trp - Lys - Thr - Cys - Thr-NH 2 



AcPhe - Cys - Phe - D-Trp - Lys - Thr - Cys - Thr- 



NH2 



and the pharmaceutical^ acceptable acid addition salts of same. 



Revendications 

Revendications pour les Etats contractants suivants : BE, CH/LI, DE, FR, GB, IT, LU, NL, SE 

1. Compose de formule 



A - Cys - X - D-Trp - Lys - Y - Cys - B (I) 

dans laquelle 

a) X represente L-tyrosine (L-Tyr) et Y represente L-valine (L-Val); ou 

b) X represente L-phenylalanine (L-Phe) et Y represente L-threonine (L-Thr); et 

A est un acide amine^ L, D, ou DL choisi dans le groupe constitute par phenylalanine (Phe), para-chloro- 
phenylalanme (p-Ci-Phe) et tryptophane (Trp) ou leurs derives ac<§tyl<§s; et 

B est un acide amin^ L, D ou DL choisi dans le groupe constitu^ par threonine amide (Thr-NH 2 ) et 
tryptophane amide (Trp-NH 2 ) et leurs sels d'addition avec des acides pharmaceutiquement accepta- 
bles; etant donne que B ne peut representer D-Thr-NH 2 lorsque A est D-Phe, X est L-Phe et Y est L- 
Thr. 

2. Compose de formule (I) selon la revendication 1, dans laquelle A est la phenylalanine (Phe), B est 
threonme amide (Thr-NH2) ou tryptophane amide (Trp-NH 2 ), X represente L-tyrosine (L-Tyr) et Y 
represente L-valine (L-Val). 

3. Compose de formule (I) selon la revendication 1, dans laquelle A est la phenylalanine (Phe) 

I acdtylphdnylalanine (AcPhe) ou le tryptophane (Trp), B est threonine amide (Thr-NH 2 ) ou tryptophane 
amide (Trp-NH 2 ), X represente L-phenylalanine (L-Phe) et Y represente L-threonine (L-Thr). 

4. Compose de formule (I) selon la revendication 1 , choisi dans le groupe constitue par 
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D-Phe 


- Cys 


- Tyr - 


D- 


-Trp - 


Lys 


- Val 


1 

- Cys 


- Thr- 


-NH2 


D-Phe 


I 

- Cys 


- Tyr - 


D- 


-Trp - 


Lys 


- Val 


1 

- Cys 


- Trp- 


-NH2 


D-Phe 


I 

- Cys 


- Phe - 


D- 


-Trp - 


Lys 


- Thr 


1 

- Cys 


- Trp- 


-NH2 


D-Trp 


I 

- Cys 


- Phe - 


D- 


-Trp - 


Lys 


- Thr 


1 

- Cys 


- Thr- 


-NH2 


AcPhe 


1 

- Cys 


- Phe - 


D- 


-Trp - 


Lys 


- Thr 


1 

- Cys 


- Thr- 


-NH2 



5. Precede pour la preparation d'un compose de formule (I) selon la revendication 1, caracterise en ce 
qu on oxyde un compost de formule 

A - Cys - x - D-Trp - Lys - Y - Cys - B (I 1 ) 

dans laquelle les symboles A, B, X et Y sont definis comme dans la revendication 1 . - 

6. Composition pharmaceutique destinee au traitement de tumeurs cancereuses, caracterisee en ce 
qu'elle contient a titre d'ingrddient actif un compost de formule (I) selon la revendication 1 ou un sel 
d'addrtion avec un acide pharmaceutiquement acceptable, dans un support liquide ou solide pharma- 
ceutiquement acceptable. 

7. Composition pharmaceutique selon la revendication 6 destinee au traitement des adenocarcinomas 
prostatites, des carcinomes mammaires, des insulinomes, des gastrinomes, des chondrosarcomes, 
des osteosarcomes et des carcinomes pancreatiques. 

a Composition pharmaceutique selon la revendication 7 ou 8, caracterisee en ce qu'elle contient 
('ingredient pharmaceutiquement actif sous forme microencapsuiee dans du poly (d l-lactide-co- 
glycolide). 

9. Composition pharmaceutique selon Tune des revendications 6 a 8, caracterisee en ce qu'elle comprend 
& titre d'ingr£dient actif un compost* de formule (I) selon la revendication 1 choisi dans le groupe 
constitug par y K 



D-Phe - 


Cys 


- Tyr - 


D- 


-Trp 


- Lys 


- Val 


i 

- Cys 


- Thr-NH2 


D-Phe - 


I 

Cys 


- Tyr - 


D- 


-Trp 


- Lys 


- Val 


1 

- Cys 


- Trp-NH2 


D-Phe - 


1 

Cys 


- Phe - 


D- 


-Trp 


- Lys 


- Thr 


—] 

- Cys 


- Trp-NH2 


D-Trp - 


1 

Cys 


- Phe - 


D- 


-Trp 


- Lys 


- Thr 


1 

- Cys 


- Thr-NH2 


AcPhe - 


1 

Cys 


- Phe - 


D- 


-Trp 


- Lys 


- Thr 


1 

- Cys 


- Thr-NH2 



ou leurs sels d'addition avec des acides pharmaceutiquement acceptables. 
Revendications pour I'Etat contractant suivant : AT 
1- Procedg pour la preparation d'un compost de formule 
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o 



5 



I 1 

A - Cys - X - D-Trp - Lys - Y - Cys - B (I) 

dans laquelle 

a) X reprSsente L-tyrosine (L-Tyr) et Y represents L-valine (L-Val); ou 

b) X represente L-phenylalanine (L-Phe) et Y repr^sente L-threonine (L-Thr)- et 
A est un ac.de amine L, D ou DL choisi dans le groupe constitue par phenylalanine (Phe), para-chloro- 
phenylalan.ne (p-CI-Phe) et tryptophane {Trp) ou leurs derives acetyles; et 

B est un ac.de amine L, D ou DL choisi dans le groupe constitue par threonine amide (Thr-Nhfe) et 

b7es etrdoTnf (TrP R NH2) 6t ,6UrS , Se,S d ' additi0n aV6C d6S addeS P^rmaceutiqueme^n t £££ 
bles, etan donne que B ne peut representor D-Thr-NH 2 lorsque A est D-Phe, X est L-Phe et Y est L- 
Thr, caracter.se en ce qu'on oxyde un compose de formule 

A - Cys - x - D-Trp - Lys - Y - Cys - B (I') 

dans laquelle les symboles A, B, X et Y sont d^finis cidessus. 



D-Phe 


i 

- Cys 


- Tyr - 


D^ 


-Trp - 


Lys - 


Val - 


1 

Cys 


- Thr- 


-NH2 


D-Phe 


1 

- Cys 


- Tyr - 


D- 


-Trp - 


Lys - 


Val - 


1 

Cys 


- Trp- 


-NH2 


D-Phe 


1 

- Cys 


- Phe - 


D- 


-Trp - 


Lys - 


Thr - 


1 

Cys 


- Trp- 


-NH2 


D-Trp 


1 

- Cys 


- Phe - 


D- 


-Trp - 


Lys - 


Thr - 


1 

Cys 


- Thr- 


-NH2 


AcPhe 


1 

- Cys 


- Phe - 


D- 


-Trp - 


Lys - 


Thr - 


1 

Cys 


- Thr- 


■NH2 



et les sels d'addition avec des acides pharmaceutiquement acceptables. 
Patentansprllche 

Patentansprtiche fUr folgende Vertragsstaaten : BE, CH/LI, DE, FR, GB, IT, LU, NL, SE 

1. Verbindung der Formel 



A - Cys - X - D-Trp - Lys - Y - Cys - B (I) 



worm 



a) X L-Tyrosin (L-Tyr) und Y L-Valin (L-Val) darstellen; oder 

b) X L-Phenylalanin (L-Phe) und Y L-Threonin (L-Thr) darstellen; und 

A e.ne L. D oder DL AminosaUre die aus der Gruppe bestehend aus Phenylalanin (Phe) para-Chlor- 

B e n l" D o'de iV' T ^ t0Phan ^ °* r deren ***** ^rivaten^usgeJahTwiTund 
T^LLLTt DL M ^ ,nosaur d,e aus Gruppe bestehend aus Threoninamid (Thr-NH 2 ) und 
StT; (TrP ' N H H2) a f 9eWSh,t Wird> Und deren P^eutisch akzeptable SaueadditionssaJ 
ze. m,t der Bedmgung dass, B kann nicht D-Thr-NH 2 darstellen wenn A D-Phe X L-Phe und L-Thr sind. 

Verbindung der Forme. (I, nach Anspruch 1. worin A Phenylalanin (Phe) ist, B Threoninamid (Thr-NH 2 ) 

32 



EP 0 203 031 B1 



Oder (Trp-NH 2 ) ist. X L-Tyrosin (L-Tyr) und Y L-Valin (L-Val) darstellen. 



5 

4. 

10 



3. Verbindung der Formel (I) nach Anspruch 1, worin A Phenylalanin (Phe), Acetylphenylalanin (Ac-Phe) 
Oder Tryptophan (Trp, ist. B Threoninamid (Thr-NH 2 ) oder Try ptophanamid (Trp-NI^) ist X L- 
Phenylalanin (L-Phe) und Y L-Threonin (L-Thr) darstellen. 



Verbindung der Formel (I) nach Anspruch 1. ausgewShlt aus der Gruppe bestehend 



aus 



15 



20 



D-Phe 


- Cys 


- Tyr - 


D- 


-Trp - 


Lys 


- Val 


r 

- Cys 


- Thr-NH2 


D-Phe 


I 

- Cys 


- Tyr - 


D- 


-Trp - 


Lys 


- Val 


I 

- Cys 


- Trp-NH2 


D-Phe 


I 

- Cys 


- Phe - 


D- 


-Trp - 


Lys 


- Thr 


I 

- Cys 


- Trp-NH2 


D-Trp 


I 

- Cys 


- Phe - 


D- 


■Trp - 


Lys 


- Thr 


I 

- Cys 


- Thr-NH2 


AcPhe 


I 

- Cys 


- Phe - 


D- 


■Trp - 


Lys 


- Thr 


r 

- Cys 


- Thr-NH2 
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5. Verfahren zur Herstellung eine Verbindung der Formel (I) nach Anspruch 1, dadurch gekennzeichnet 
dass man eine Verbindung der formel aenennzeicnnet, 

A - Cys - X - D-Trp - Lys - Y - Cys - B (I 1 ) 

worin Symbole A, B, X und Y wie im Anspruch 1 definiert sind, oxidiert. 

6 " R^^n a Ht e • , ^ tiSCheS ^/ P ? P ! ra, fUr Benand,un 9 von Krebsartigen Tumoren enthaltend, als aktiver 
LSSJ • e,ne , Verb,ndun 9 der Formel <■> nach Anspruch 1, oder deren pharmazeutisch akzeptables 
SaUreaddibonssalze, zusammen mit einem flUssigen oder festen pharmazeutisch akzeptablen Trager. 

M 7 ' ^I" 1 ? 2611 ? 8 ^ 65 o rSparat ° aCh AnSprUCh 6 ,Ur die Behandl ""9 von Prostatakarzinoma, Mammakarzi- 
noma. Insulinoma, Gastrinoma, Chondrosarkoma, Osteosarkoma und Pankreaskarzinoma. 

a BernlTL SC l%o raParat M a , Ch . An T Ch 6 ° der 7 ' dadurCh 9 eken n^hnet, dass es den aktiven 
Bestandteil in der Form von Mikrokapseln aus Poly (d, l-lactid-co-glycolid) enthalt. 

9 ' T^T£«\7T rat " aC |\ einem d6S AnSpr ° Che 6 durch 8 ' dadurch 9ekennzeichnet, dass es 
bestead aus 9 FM (0 " aCh AnSpruCh 1 aus 9 ew3h,t aus der G ^ 
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D-Phe 


- Cys 


- Tyr 


- D- 


-Trp 


- Lys 


- Val 


1 

- Cys 


- Thr-NH2 


D-Phe 


I 

- Cys 


- Tyr 


- D- 


-Trp 


- Lys 


- Val 


1 

- Cys 


- Trp-NH2 


D-Phe 


I 

- Cys 


- Phe 


- D- 


-Trp 


- Lys 


- Thr 


- Cys 


- Trp-NH2 


D-Trp 


I 

- Cys 


- Phe 


- D- 


-Trp 


- Lys 


- Thr 
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- Cys 


- Thr-NH2 


AcPhe 
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- Cys 


- Phe 


- D- 


-Trp 


- Lys 


- Thr 


1 

- Cys 


- Thr-NH2 
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und deren pharmazeutisch akzeptable Saureadditionssalze, enthalt 
Patentansprtiche fiir folgenden Vertragsstaat : AT 



1. 



Verfahren zur Herstellung von einer Verbindung der Formel 



i ) 

A - Cys - X - D-Trp - Lys - Y - Cys - B (I) 



worm 



a) X L-Tyrosin (L-Tyr) und Y L-Valin (L-Val) darstellen; oder 

b) X L-Phenylalanin (L-Phe) und Y L-Threonin (L-Thr) darstellen- und 

A eine L, D oder DL AminosaUre die aus der Gruppe bestehend aus Phenylalanin (Phe) oara-Chlor- 
Pheny a lan,n (p-CI-Phe) Tryptophan (Trp) oder deren acetylierte Derivaten ausgewahll wird'; Z 
B eine L, D oder DL Aminosaure die aus der Gruppe bestehend aus Threoninamid (Thr-NH 2 ) und 
Tryptophanam.d (Tr P - N H 2 ) ausgewah.t wird, und deren pharmazeutisch akzeptable sZLitSssa? 
ze; mrt der Bed.ngung dass, B kann nicht D-Thr-NH 2 dastellen wenn A D-Phe. X L-Phe und Y Xr 
smd, dadurch gekennzeichnet, dass man eine Verbindung der Formel 

A - Cys - X - D-Trp - Lys - Y - Cys ■ B (I') 
worin A, B, X und Y wie oben definiert sind, oxidiert. 

2 " ^^1^ dadUfCh 9ekenn2eiChnet " * verbindung der Forme. (.) aus der 



D-Phe - 


Cys 


- Tyr - 


D-Trp 


- Lys 


- Val - 


i 

Cys 


- Thr-NH2 


D-Phe" - 


I 

Cys 


- Tyr - 


D-Trp 


- Lys 


- Val - 


1 

Cys 


- Trp-NH2 


D-Phe - 


I 

Cys 


- Phe - 


D-Trp 


- Lys 


- Thr - 


1 

Cys 


- Trp-NH2 


D-Trp - 


I 

Cys 


- Phe - 


D-Trp 


- Lys 


- Thr - 


1 

Cys 


- Thr-NH2 


AcPhe - 


I 

Cys 


- Phe - 


D-Trp 


- Lys 


- Thr - 


1 

Cys 


- Thr-NH2 



und deren pharmazeutisch akzeptable SaOreadditionssalze ausgewahlt wird. 
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